PEP is a database of Predictions for Entire Proteomes. The database contains summaries of analyses of protein sequences from a range of organisms representing all three major kingdoms of life: eukaryotes, prokaryotes and archaea. All proteins publicly available for organisms were aligned against SWISS-PROT, TrEMBL and PDB. Additionally, the following annotations are provided: secondary structure, transmembrane helices, coiled coils, regions of low complexity, signal peptides, PROSITE motifs, nuclear localization signals and classes of cellular function. Proteins that contain long regions without regular secondary structure are also identified. We have produced a related database of structural domain-like fragments derived from PEP and clusters based on homology between all fragments. The PEP database, fragments and clusters are distributed freely as a set of flat files and have been integrated into SRS. The PEP group of databases can be accessed from: http://cubic.bioc. columbia.edu/pep.
INTRODUCTION
Large-scale genome sequencing has provided us with the building blocks of living organisms. However, to obtain new insights into physiological and biochemical processes, it is essential to analyse and catalogue the structural and functional features of each individual protein in the genome. We refer to all these proteins as the proteome of an organism. With bioinformatics tools becoming more and more accurate, it is now possible to systematically generate various reliable structural and functional annotations for entire proteomes and make the information easily accessible in different ways. Such predictions for entire proteomes suggest conclusions in context of comparative genomics (1-4) and provide crucial information in the context of structural genomics (4).
DATABASE DESCRIPTION

Design
Predictions for Entire Proteomes (PEP) has been created as a generic bioinformatics resource. The objective of predicting features for all constituent peptides of proteomes has been to allow users to data mine proteomes globally, or to retrieve sequences of particular interest and to review predictions on individual sequences. PEP entries constitute the sequences of proteins as given by the Open Reading Frames (ORFs) from sequencing projects. We have dissected the ORFs into putative structural domains or fragments. The fragments in turn have been clustered based upon sequence similarity. The North East Structural Genomics (NESG) consortium (5) is using the fragments and clusters for target selection purposes (http:// www.nesg.org).
Content
The PEP database is a summary of analyses for publicly available proteomes (2) . All PEP entries were aligned against proteins taken from SWISS-PROT (6), TrEMBL (6) and PDB (7) . ORFs were taken from FlyBase (8), WormBase (9) and databases at the NCBI. Protein sequences from each proteome were: (i) aligned against the SWISS-PROT, TrEMBL and PDB using pairwise BLAST (10), PSI-BLAST (11) and the dynamic programming method MaxHom (12); (ii) assigned secondary structure and other sequence based predictions; and (iii) assigned predicted cellular function according to EUCLID (13) . The structural and functional features we analysed included:
coiled-coil regions predicted by COILS (14) 3-state secondary structure predicted by PROFsec (15, 16) percentage relative solvent accessibility predicted by PROFacc (15, 16) transmembrane helices assigned by PHDhtm (16) low sequence complexity regions according to SEG (17) long stretches of non-regular secondary structure (NORS) (3) presence and location of signal peptide cleavage sites identified by SignalP (18) Figure 1 . Screen-dump of a PEP entry. Some general information (organism, sequence length and molecular weight) about the PEP sequence is provided and cellular function as predicted by Euclid. The three graphics are interactive when viewed on the web, and the text above each changes according to the region of the sequence being examined. The first graphic, labelled 'All Features', shows structural and functional features of the sequence and their positions in different colours. In this example, the 270 amino acid sequence is predicted to have a signal peptide 20 residues in length. Also, a long region from residues 123-268 was shown to have homology with a PDB entry. Additionally, helix, beta-sheet and loop regions are indicated. The second and third graphics show the results of PSI-BLAST alignments of the PEP sequence against SWISS-PROT, TrEMBL and PDB databases. PROSITE motifs (19) nuclear localization signals (20, 21) cellular functional classes assigned by EUCLID (13) An example of a PEP entry is shown in Figure 1 . The structural domain-like fragments have been analysed for the same features i.e. database homologies, sequence based features and cellular function. The fragment results are available as a database named CHOP. These fragments have been clustered using PSI-BLAST with an 'all versus all' sequence similarity comparison to find distinct protein families. The clusters are also available as a database (Fig. 2) . Table 1 shows proteomes we have analysed to date. We will analyse more and add the results to PEP in the future.
Currently, we are using a 28 node (58 processor) Dell cluster to perform our predictions.
Availability and interface
The three databases (ORFs, fragments and clusters) are available as flat files and have been integrated into SRS (22) . We distribute the full results of the analyses also, although they are quite large in size (gigabytes). The PEP databases can be accessed through the Columbia University Bioinformatics Center (CUBIC) web site: http://cubic.bioc.columbia.edu/pep.
PEP can be searched on many fields (over 40), some examples of which are 'Euclid assigned function', 'number of coiled coil regions', 'length of non-regular secondary structure Figure 2 . Clustering a structural family. PEP contains clusters of proteins sharing a common structural region corresponding to putative structural domains. Given are the alignments of member sequences against the seed of the cluster produced by PSI-BLAST and results of a pairwise BLAST 'all versus all' comparisons of all the proteins in the cluster.
regions', 'number of alpha-helices', 'number of transmembrane helices' and 'length of signal peptide'. The proteomes can also be searched using a range of bioinformatics tools with their own sequences. The flat files can also be downloaded for local investigation.
